Differential effects of the anti-inflammatory compounds heparin, mannose-6-phosphate, and castanospermine on degradation of the vascular basement membrane by leukocytes, endothelial cells, and platelets.
Recent studies suggest that heparin, mannose-6-phosphate (M6P), and castanospermine (CS) may mediate their anti-inflammatory effects by inhibiting the passage of leukocytes through the subendothelial basement membrane (BM). In order to test this hypothesis, heparin, M6P, and CS were examined for their ability to prevent the in vitro degradation of a 35SO4-labeled extracellular matrix (ECM) by neutrophils, lymphocytes, endothelial cells (ECs), and platelets, the labeled ECM degradation products being analyzed by gel filtration chromatography. All three compounds inhibited 35SO4-labeled ECM degradation, but M6P and CS were cell-type specific in their effects. Heparin inhibited the heparanase activity of all cell types examined, confirming the results of previous studies using similar in vitro techniques. M6P selectively inhibited lymphocyte heparanase but not that of platelets, neutrophils, or ECs. CS selectively inhibited phorbol myristate acetate (PMA)-induced EC heparanase and sulfatase activity but did not affect the constitutive expression of degradative enzymes by non-stimulated ECs. These findings provide important clues to the mode of action of these compounds and the characteristic inflammatory pathology associated with the use of each anti-inflammatory agent. In particular, the data support the view that leukocytes markedly differ in the mechanisms they use to degrade BM/ECM to enable extravasation and that some degree of cooperation with EC is required in this process.